Phosphodiesterase inhibitors and the cardiac sarcoplasmic reticulum calcium release channel: differential effects of milrinone and enoximone.
The aim was to investigate possible interactions between milrinone or enoximone and the calcium release channel from cardiac sarcoplasmic reticulum. A membrane preparation enriched with "heavy" sarcoplasmic reticulum vesicles containing the calcium release channel was prepared from sheep myocardium. The incorporation of these vesicles into artificial lipid bilayers permitted investigation of the effects of the drugs on single calcium release channels under voltage clamp conditions. The effects of the drugs on radiolabelled ryanodine binding were also investigated as a functional probe for the activity of large populations of channels. Milrinone (100 microM-2 mM) caused a reversible activation of channel opening when added at the cytoplasmic face of the channel. Lifetime analysis suggests this activation is synergistic with the effects of calcium on the channel. Milrinone also stimulated [3H]ryanodine binding, consistent with the proposition that it is an activating ligand of the calcium release channel. Enoximone (100 microM-1 mM) was without effect on both single channel activity and [3H]ryanodine binding. Activation of the calcium release channel probably contributes to the positive inotropic action in vivo of milrinone but not enoximone. Other drugs which activate the calcium release channel have been shown to be cardiotoxic, but it is not known whether this is a specific effect of channel activation or a more general result of raising cytoplasmic calcium concentration within the myocyte. Further research is required to determine accurately the mechanism of action of drugs with phosphodiesterase inhibitory activity.